Abstract-Numerous software companies are adopting value-based decision making. However, what does value mean for key stakeholders making decisions? How do different stakeholder groups understand value? Without an explicit understanding of what value means, decisions are subject to ambiguity and vagueness, which are likely to bias them. This case study provides an in-depth analysis of key stakeholders' value propositions when selecting features for a large telecommunications company's software-intensive product. Stakeholders' value propositions were elicited via interviews, which were analyzed using Grounded Theory coding techniques (open and selective coding). Thirty-six value propositions were identified and classified into six dimensions: customer value, market competitiveness, economic value/profitability, cost efficiency, technology & architecture, and company strategy. Our results show that although propositions in the customer value dimension were those mentioned the most, the concept of value for feature selection encompasses a wide range of value propositions. Moreover, stakeholder groups focused on different and complementary value dimensions, calling to the importance of involving all key stakeholders in the decision making process. Although our results are particularly relevant to companies similar to the one described herein, they aim to generate a learning process on value-based feature selection for practitioners and researchers in general.
INTRODUCTION
OFTWARE Engineering (SE) research has historically stressed the economic aspect of software-related decisions (e.g. [1] , [2] ), where short-term aspects such as project costs and schedule were predominantly considered (i.e. 'every requirement, use case, object, and defect is treated as equally important' -from a value perspective [3] ). In today's cutthroat product and services industries, software has become the main driver for competitive advantage [4] . As the size and complexity of software-based solutions increase, so does the impact of software development decisions on the overall product offering [4] . The need to balance short and long-term aspects motivated the emergence of a research area called Value-Based SE (VBSE) [3] , [5] , which stresses thinking value in software-related decisions. VBSE highlights that it is not enough to merely meet schedules, budget and quality objectives; ultimately, software needs to create value [5] . Thus, value represents the inclusion of both short and long-term aspects when making softwarerelated decisions. The recent popularity of agile methods, and its emphasis on delivering value to customers [6] , [7] , have contributed to move the VBSE agenda forward, enlarging its scope [5] . Numerous companies embrace today the paradigm shift led by the VBSE agenda, placing value at center stage in the SE landscape.
However, despite the unquestionable importance that value, as a concept, has in SE, its detailed understanding has not yet been forthcoming. For example, although value propositions (i.e. criteria/factors used to determine the value of an item) are often referenced as an integral part of SE decision making, they are poorly documented and rarely explicitly utilized, even within development processes that emphasize value (e.g. agile [8] ). As a result, decision making is usually carried out based solely upon implicit and tacit value propositions, being subject to ambiguity and vagueness, which are likely to bias decisions given insufficient reasoning about criteria important to create value (e.g. errors of omission) or conflicting views among stakeholders [5] .
Existing research (e.g. [9] , [10] , [11] ) supports such limited view of value. A systematic mapping study investigating value aspects in SE and other fields [9] suggests that the research contributions in the SE area are often isolated and with a limited choice of value aspects; for example, focusing only on cost, or on product characteristics such as usability. Using as basis the work in [9] and additional literature from economics, business, and marketing research, Khurum et al. [4] proposed the software value map (SVM), a large classification of 62 value propositions (called components), that aims to be general enough to represent the views of all stakeholders who make any decision related to any software product. However, its general nature makes it ambiguous to apply in specific situations (e.g. feature selection). Moreover, the SVM does not look into how differ-ent companies interpret value and which value propositions are truly important in practice [10] . The few empirical studies on the topic (e.g. [10] , [12] , [13] ), which are further developed in Sections 2 and 5, provide preliminary insights into the concept of value. However, their findings are limited due to shortcomings with the research method used (e.g. survey studies) or due to their narrow detailing of value (e.g. not including value propositions arranged by key stakeholder groups).
The aforementioned shortcomings are addressed in this paper, where we present a case study [14] conducted with a large telecommunication company. The study focuses on the concept of value in the context of feature selection for release planning. Features represent needs that are gathered via meetings with customers or other stakeholders [15] , which, once selected, are refined during a requirements elicitation process [16] , [17] . Concretely, we analyzed the value propositions that key stakeholders use when deciding upon software features for release planning in our company case in order to answer the following research questions (RQs):
RQ1. What are the value propositions (value factors) employed by key stakeholders when making decisions relating to feature selection for release planning? RQ2. What are the overlapping and distinct value propositions (value factors) between the different stakeholder groups involved in value-based feature selection?
Data was collected through interviews with all ten key stakeholders involved in feature selection for the product in the focus of this study, including strategic product managers, product owners, project managers and technical leaders. By using grounded theory (GT)'s coding techniques [18] , [19] , we translated stakeholders' tacit knowledge related to value propositions into an explicit and tangible value representation. Stakeholders' value propositions were next reconciled and differences between stakeholder groups were analyzed. The outcome of this study is a consolidated view of value through a detailed analysis of value propositions deemed important when selecting features in our company case.
The main contributions of the study are as follows: -The results contribute to the area of VBSE and, specifically, value-based feature selection by providing a detailed set of empirical data on value propositions that decision-makers use when selecting features for release planning. The focus on feature selection means that the elicited propositions are more specific, with clear use cases, as compared to related work. -Compared to previous research, we provide a more detailed understanding of value propositions empirically identified, i.e., we provide proper definitions and detailed descriptions. In addition, we also identify value propositions that have been overlooked by existing empirical research but are nevertheless important.
-
The per-stakeholder analysis of value is a new contribution, in contrast to previous work. The findings show that stakeholder groups provide different but complementary value propositions. Although there were not strong conflicting views between stakeholder groups, value propositions did not completely overlap, calling for the importance of involving all key stakeholders in the decisionmaking process.
The detailed comparison to related studies, presented in Section 5, is also, as far as we know, a unique contribution of this study. Results show agreement with previously found value propositions, but also reveal several new propositions.
Value propositions seem to be diverse and many of them context dependent. -With regard to a company case's perspective, the consolidated view of value can be used to develop a common understanding of value, taking away subjectivity and misunderstandings, and as a decision support vehicle as it includes all value propositions accounted for when selecting features. Researchers can benefit from the study not only by deepening their understanding of the role of value propositions in SE, but also using it as a framework to enable further research and as basis from which more general theory could emerge. Moreover, the value propositions identified in this study can be used as an input for existing release planning methods, such as the VALUE framework (see Section 2.2). From a practitioners' perspective, the study provides an exemplar that can be useful in similar software projects and company contexts. Further, the detailed knowledge provided on value propositions and stakeholder analysis may be useful for practitioners in general who want to learn about value-based feature selection.
The rest of the paper is structured as follows: Section 2 presents background and related work. The case study design is described in Section 3. Section 4 presents the results, which are discussed in light of earlier studies on the topic in Section 5, including implications for research and practice. Threats to validity are also discussed in Section 5. Finally, Section 6 presents conclusions.
BACKGROUND AND RELATED WORK
This section presents background literature deemed useful for the reader to understand our study and the research gaps. The literature is further developed in Section 5, when our results are discussed in light of related work.
Background
Over the past fifty years value has been described in a variety of ways. Miles [20] sees value as an equation where Customer value is calculated as a function of performance (how fast a product is produced) by cost; therefore, value can be increased by either improving performance or reducing costs. His proposal led to several value models that enabled different functions to be compared (e.g. [21] , [22] ). For example, Shillito and De Marle [22] defined value as the product of the need for an object, times its ability to satisfy such need divided by the object's cost. A detailed historical account on value in different domains is provided in [23] and [24] .
The economics of software has been a relevant topic of study in SE for years (e.g. [1] , [25] , [26] ). A main research focus has been upon effort and cost measurement and estimation, rather than to consider value [5] , which has led to a large body of knowledge on cost estimation techniques (e.g. [27] , [28] ). There is also a wide body of knowledge on requirements/features prioritization, including methods and models for release planning (e.g. [29] , [30] , [31] ), requirements prioritization techniques [32] and studies on managing dependencies between requirements/features (e.g. [33] , [34] ). Although only a few prioritization techniques have explicitly considered value [32] , this body of knowledge has not focused only on cost, effort, or schedule but has often included an inherent dimension of importance, based on complex multi-criteria, which resembles value [32] . Thus, the work on requirements prioritization has not been value-neutral. Still, its main focus has not been on understanding value or providing empirical evidence on value, leaving the notion of value vague or implicit [10] , [13] . Differently, our study focuses on understanding explicitly the value propositions that stakeholders employ when selecting features for a release. Thus, our work complements past work on requirements prioritization as the value propositions elicited in this study could feed into some existing prioritization techniques.
Boehm's paper [3] can be considered the starting point for VBSE. In this call to arms, Boehm put forward that much of the SE practice and research at that time was carried out in a value neutral setting, where '"Earned value" systems tracked project cost and schedule, not stakeholder or business value' and 'a "separation of concerns" was practiced, in which the responsibility of software engineers was confined to turning software requirements into verified code'. Boehm [35] warned that, "most studies of the critical success factors distinguishing successful from failed software projects find that the primary critical success factors lie in the value domain". He also identified nine important areas of the software development process that are relevant from a value perspective, including value-based requirements engineering, which is the focus of our study, as feature selection is part of that area. Further, Boehm and Jain [36] developed the 4+1 theory of VBSE, which stresses identifying which value propositions are important for success-critical stakeholders, so to achieve and maintain a win-win state.
Boehm made it clear that value comprises different propositions (factors), which are defined in terms of project requirements and company goals/objectives. However, an explicit list of value propositions is not provided. Therefore, one of the challenges in VBSE is to ascertain these value propositions from key stakeholders who make value-based decisions, so to improve our understanding relating to value-based decision making in SE and to provide companies with a consolidated view of value that can be used to develop a common understanding, taking away subjectivity and misunderstandings.
Boehm's seminal paper encouraged others in the SE community to focus on value. Over time, the scope of VBSE research expanded to integrate value-oriented perspectives other than economic and monetary aspects [5] . Around the same time, the agile community also started to stress the importance of delivering valuable software to customers [37] . Agile and Lean software development base their views of value mainly on a customer perspective (i.e., features are selected based on what is expected to provide higher customer value) [38] , [39] . More recent software development processes, such as continuous deployment [40] , also emphasize a value driven real-time business paradigm. These are examples supporting the view that value became center stage in the SE landscape.
Related Work
Existing empirical research on value propositions is relatively scarce and lacks detail to understand the meaning of these propositions. Besides the secondary studies presented in Section 1 ([4] , [9] , [41] ), there have been some empirical studies investigating stakeholders value propositions in relation to product management (studies close to the scope of this research) (e.g. [10] , [12] , [13] , [42] - [46] ). However, these studies, which are further discussed in Section 5, differ from our approach in three distinct ways:
i) Most previous studies employed a top-down approach by means of research methods such as surveys based on semi-structured questionnaires, and using checklists as data collection instruments. As a consequence, value propositions are predefined by researchers, instead of emerging in collaboration with key stakeholders. Such approaches can lead to results that miss important criteria due to issues such as anchoring effect [47] . Moreover, they lack details for the identified criteria as findings are mainly based on closed-ended questions and can also suffer from a range of problems, such as nonresponse bias [48] .
ii) Previous studies did not consider all key stakeholders involved in the studied decision process. For example, business stakeholders seldom participated in previous studies, which led to value propositions from such critical stakeholder group being absent or under-represented.
iii) A few studies base their results solely on notes taken during interviews and analyzed using thematic analysis. Such approach does not guarantee that all important knowledge has been elicited, as it depends upon notes taken, rather than on complete transcripts from recorded interviews [49] .
Our work, in turn, has used the text from transcribed interviews with all key stakeholders involved in feature selection in our case, in addition to GT coding techniques [18] to identify and analyze value propositions. Such method enabled key stakeholders to speak freely (vs. group interviews that may hinder identifying conflicting views among stakeholders) and for the researchers to focus on the knowledge being provided. GT coding techniques allowed going deeply into the details of each identified value proposition [18] . This is the first time such approach is employed to elicit value propositions from key stakeholders.
Related to our own previous work on the topic, this study is part of a larger research effort, the VALUE framework, which aims to improve decision-making in software/software-intensive development and management. Its vision was introduced in [50] and detailed in [51] . It includes a mixed-methods approach where key stakeholders' tacit knowledge regarding propositions used during decision-making are elicited and used as input to a Webbased tool (Value tool). Such tool is then used by those key stakeholders to support their decision-making process and build a value estimation Bayesian Network model [51] . Our previous work details the use of the Value tool for decision-making [52] , [53] and the building of value estimation Bayesian Network models [54] . The research presented herein is the first to detail the explicitation of tacit knowledge from key stakeholders.
CASE STUDY DESIGN
This research is classified as applied research since its main contribution is the practical knowledge generated related to value propositions for value-based feature selection [55] . We followed the general guidelines for case study research by Yin [56] and the specific guidelines for case study research in empirical SE [14] . We used an inductive, bottomup approach that began with analyzing decision makers' mental models when deciding the value of a feature. Data was collected through individual interviews with the key stakeholders involved in deciding upon features in our company case. GT's principles were applied in data analysis [19] . Note that we did not aim to generate a theory out of this single case study; however, this study sets the basis for future theory building by case study replications [57] . We did our best to define the case study context so to facilitate the identification of commonalities and differences between contexts. Appendix A details the steps we believe should be undertaken to replicate the study. Next, each phase of the research design is further developed.
Literature Review
We reviewed the literature in two phases. The study began with a non-committal literature review [19] to understand the topic and identify research gaps (presented in Sections 1 and 2). The second author conducted it, so to avoid the first author from being biased during data analysis. The non-committal literature review was based on the VBSE book [5] and a knowledgeable selection of high-quality papers on the topic. In a second phase, after analyzing the data, the two first authors conducted a deeper analysis of the literature to integrate the findings in the context of existing knowledge (as presented in Section 5). In this case, the literature was revised in a systematic way via a forward snowballing on [42] , given that [42] had previously covered the related literature until 2009.
Case Selection and Context Description
Our case company is a large provider of telecommunications equipment that has a long tradition in software processes. In 2005, it moved to agile software development and created internal mechanisms to change their productrelated decision-making processes so to include not only technical stakeholders, but also other key stakeholders representing areas such as marketing and business. Table 1 summarizes the case study context, based on the suggestions provided in [58] and [59] .
The company develops several products. We focused on key stakeholders' value propositions (unit of analysis) within the features selection process for one of their key Market characterized by uncertainty and short time-to-market software intensive products. The product is used in different markets and distributed to end-users through intermediate companies that are the direct company customers. External releases are delivered approximately every six months. The study was conducted when the third release of the product was under negotiation. The product is developed in two company locations: the company's headquarters, which is the main driver behind the set of features added to the Company's Product Backlog (see Figure 1) , and a unit located in a different country that is responsible for the development (development unit herein). The development unit has around 300 people and follows an iterative agile process based on Scrum.
The feature selection process is also iterative (see Figure  1 ). Based on market/customers' requests, technical needs and internal feedback, high level features are defined by three strategic product managers (SPMs) that are located in the company's headquarters. Features are written in natural language and documented in a company level product backlog (CPB), which contains also features for other products. Only SPMs have access to the CPB. At this level, the information recorded per each feature is a brief description of the feature and a preliminary ranking based on the SPMs understanding of each feature's importance. Examples of features could be 'Real-time traffic optimization. Priority: high' and 'Management system to full visibility of user performance. Priority: medium' 1 . In addition, the development unit uses a development product backlog (DPB) to manage more detailed information regarding features. The DPB is a dump from the CPB, which contains details such as feature complexity, development cost or required knowledge to develop a feature. A dump from the CPB to the DPB is done every four weeks. In this way, updates in the CPB are transferred to the DPB as features are continuously discussed and priorities may change.
The product backlog for the product (represented in both, the CPB and the DPB) contains a 'wish-list' with a window of two years, which roughly corresponds to 160 features. The feature wish list per release is limited to 1 Fictitious examples for illustrative purposes only. around 40 features. However, a release usually includes 20-25 features. We focused our study upon this later decision point. That is, when stakeholders have to decide upon the features that will be selected for the next release, based on the wish list of 40 features contemplated for that release.
Regarding the feature selection process, besides the three SPMs, additional stakeholders from the development unit are involved in decisions -the product owner, project managers and technical stakeholders. Feature selection meetings are periodically organized. In parallel, feasibility studies (pre-studies) are conducted to obtain more information about features.
Features are selected according to the value stakeholders believe these features will provide if added to the product. Within this context, decisions are carried out within a complex knowledge domain, of an uncertain nature [60] (i.e. knowledge is partially based on beliefs and cannot be assumed to be absolute with deterministic outcomes [61] ). Power point presentations, pre-studies and customer studies are used during this process. Still, decisions are based on decision-makers' tacit knowledge [62] and knowledge is transferred via socialization [62] during feature selection meetings. Knowledge sharing via socialization is usually the case in agile software development [8] . The problem is that when knowledge is transferred on a tacit to tacit level, the end result is not concrete because value propositions remain hidden in decision-makers' minds [62] . A suitable solution to support decision-making under uncertainty is to build models that make explicit decision makers' mental models [63] . Following this way of thinking, the company's interest in the research falls in their desire to improve their decision making process by making it more systematic and transparent.
Subjects and Data Collection
Data was gathered through individual interviews with the key stakeholders responsible for deciding upon the target product's features (i.e. stakeholders participating in feature selection meetings). These stakeholders were part of the organizational structure and the only ones with executive power. They employ their own criteria and also represent the needs and suggestions from other stakeholders who do not directly participate in decision making meetings -internal and external stakeholders such as customers, development teams, maintenance teams, etc. A champion in the company (P10) identified the key stakeholders in our case, as shown in Table 2 . They represent all key stakeholders involved in features selection for this product; therefore, we can claim that we have a complete picture of value in this specific case.
The interviewees were domain experts with a wide experience in the software industry, the business domain and conducting feature selection tasks (average of 19, 9 and 2 years respectively). Stakeholders in different roles participated in the interviews: SPMs (3), product owner (1) and different types of managers (6) . Our focus was only on software features. Still, a hardware-related stakeholder, P7, was also interviewed because s/he is key to keep the hardware and software parts of the product well aligned when selecting features. In all cases, we made it clear upfront that the interview's focus was on software feature selection.
Strategic product managers (P1-P3). SPMs are responsible for assigning resources to features. Their duties focus on strategic product decisions from business goals and product roadmaps to feature prioritization. SPMs are in constant contact with customers, with the business intelligence unit and with the strategic management group. Thus, it can be said that SPMs are the customer's voice for the product development. Among the three SPMs, P1 is the responsible for making the final decision based on discussions with the rest of key stakeholders during feature selection meetings. P1 and P2 focus on the software part of the product, while P3 is responsible of the overall solution.
Product owner -PO (P4). The PO is the person in charge of prioritizing software features in the development unit. His/her role acts as a bridge between SPMs and development teams. In cooperation with the SPMs, the PO is responsible of maintaining the DPB.
Project managers (P5-P7). The product has three project managers who are responsible to deliver the actual product out of their projects. Two project managers deal with software related projects (P5 and P6), whilst another project manager focuses on hardware related projects (P7). Project managers meet the SPMs and the PO once per week to provide feedback on how features' development is progressing as well as features that, from their point of view, should be part of the next release.
System verification and continuous integration (CI) managers (P8-P9
). P8 and P9 are close to the technical product development. P8 is responsible for the verification and validation teams and the lab equipment needed to conduct end-to-end product verification and validation. P9 is the CI manager and leads the agile development framework at the development unit.
Ecosystem manager (P10). P10 manages partnerships that the unit establishes with other industries to create common interest ecosystems. S/he oversees all high-level decisions done in the development unit, including also decisions relating to the studied product.
Interviews were semi-structured to give room for participants to recall the value propositions they use in the context of feature selection. All interviews were planned to last for approximately one hour. We designed an interview script (provided in Appendix B) composed of three sections: 1) warm-up questions, including demographic and context setting questions (5 min); 2) value propositions elicitation questions, to gather knowledge about the set of value propositions that the interviewee uses when deciding upon a feature (45 min); and 3) wrap-up questions, to ascertain any missing relevant topic that the interviewee wanted to discuss (10 min). In addition to the interview's script, we used a drawing describing the feature selection process, as it appears in Figure 1 , to make it clear that the interview would focus upon the decision point in which the 40 software features of the release wish-list had to be reduced to 20-25 features. The actual interview length is showed in Table 2 . Although few interviews lasted less than one hour (e.g. P6), we did not find that the information gathered lacked quality. All interviews were faceto-face, voice recorded and transcribed. The first two authors conducted them between March/May 2015.
Data Analysis
The interview transcripts went through an iterative multistep process of data analysis in a systematic manner using coding techniques from the Glaserian version of GT (open and selective coding) [64] , [19] . The six phases described in thematic analysis by Cruzes and Dybå [65] were also considered during the analysis. However, we did not code based on large chunks of data (themes), but coded at a 2 . We applied the constant comparison method (CCM) [19] and, therefore, the analysis was iterative. However, to achieve a legible description, it is described in a sequential manner. Figure 2 depicts the process using, as an illustrative example, one of the value dimensions identified in the study, 'customer value'. The first two authors of the paper -A1 and A2, participated in the analysis. First, A1 read each interview transcript to obtain an overview of the data (step 1, Figure 2 ). Then, she analyzed each transcript inductively. First, she used open coding (step 2, Figure 2 ) by going through the data, line by line, and attaching codes to relevant concepts (in this case value propositions). The CCM was used to identify patterns within individual interviews and selective coding was applied to cluster open codes around value propositions and value dimensions. Figure 2 shows some instances of the value proposition 'lead directcustomer satisfaction' as they were coded in P2's interview transcript. P2 referred to customers that were close to the company using terms such as 'important customers', 'large and competent customers' and 'lead customers'. We aggregated all under the value proposition 'lead direct-customer satisfaction'. By applying steps 3a, 4a, 5a and 6a, value propositions were identified from each interview and emailed back to each interviewee for validation.
Next, A1 applied the CCM further to identify patterns between interviews and saturate categories (step 3b). Themes were reviewed and modified when needed (step 4b) until achieving the final value propositions and dimensions (step 5b), as presented in Table 3 (step 6b).
In order to mitigate researcher bias in the analysis both A1 and A2 analyzed interview P4 separately (P4 was the first interview carried out). Before starting the coding process, A1 and A2 agreed upon what a value proposition represented to minimize researcher subjectivity during coding. Value propositions were assumed to be aspects that interviewees believed to be impacted upon if a feature was to be added into the release. To ensure validity, A1 and A2 went through interview P4 together and compared their respective individual coding. The goal was to check whether both researchers identified a similar list of value propositions. The level of agreement was high (75% -from the 16 value propositions identified from interview P4, 12 propositions were commonly identified by both researchers). The main differences were in the terminology used to code value propositions. It was agreed that, for all the remaining interviews, A1 would analyze them and prepare individual reports with the list of propositions and A2 would review the set of propositions identified in each interview prior emailing them to the interviewees. To keep a clear chain of evidence, the reports emailed to interviewees included the list of value propositions and definitions, and the quotations from the interviews that supported each proposition. The qualitative analysis tool NVivo 3 was used in the analysis. 3 http://www.qsrinternational.com/ Fig. 2 . Iterative data analysis adapted from Grounded Theory's coding techniques [19] .
RESULTS
This section presents the results by addressing the RQs. First, RQ1 is answered by analyzing the value propositions that were identified in the interviews. Then, we present a reconciliation of stakeholders' value propositions, by analyzing alignments and distinct views between them (RQ2).
Research Question 1: Value Propositions
We identified 36 value propositions, which were classified into six dimensions (grouping of value propositions that refer to a similar aspect): 1) Customer value 2) Market competitiveness 3) Economic value/profitability 4) Cost efficiency 5) Technology & architecture 6) Company strategy The customer value dimension encompasses propositions deemed relevant from a customer's perspective. Market competitiveness comprises propositions relating to a product's competitiveness in the market, in terms of added value compared to similar products. The economic value/profitability dimension includes propositions relating to the impact that a feature would have to the company's wealth, mainly in monetary terms, in the long run. Cost efficiency propositions focus on the several costs that implementing a feature would entail. The technology & architecture dimension centers around technical aspects such as product architecture and existing capability to implement a feature. Finally, the company strategy dimension focuses on aspects that provide overall direction to the company in terms of organizational goals and strategies to achieve these goals. Table 3 shows the list of value propositions, their description, and the corresponding number of stakeholders who mentioned them. Note that descriptions emerged directly from the interviews. As shown in Table 3 , some value propositions (e.g. customer satisfaction, ROI) are rather general, likely applicable to many other companies, and in some cases, already identified in previous studies (see Table 6 ). They are also grounded on our empirical data; thus being genuinely used by decision makers in our case. Other propositions are more specific to our company case; for example, both customers and end-users are distinct entities, with different roles, and equally important to our company's business.
Note that not all value propositions were discussed in the same level of detail. The Totals column in Table 3 shows the number of interviewees that mentioned each proposition as well as the corresponding number of times (instances) that the proposition was identified in the transcripts. Propositions belonging to the customer value dimension were the ones mentioned the most, i.e. coded 143 times in NVivo. The dimensions mentioned the least were economic value/profitability and company's strategy. With regard to the latter, seven stakeholders made reference to topics related to this dimension and 39 instances were recorded in NVivo. As for economic value/profitability, it was mentioned by six interviewees, who stressed its importance because 'the company wants to make revenue in any case' (P2, SPM). However, we only found 34 corresponding instances in NVivo.
Next, we use illustrative quotations from the interviews to provide supporting evidence for value propositions and dimensions. Illustrative quotations help keep a clear chain of evidence and support readers' understanding of the phenomenon [19] , [66] . Note that to comply with our NDA, we made slight modifications on some quotations. Whenever this occurs, we use the following tag: [modified text].
Customer value
The Customer value dimension encompasses seven value propositions (F1) to (F7), all driven one way or another by the value a feature will provide to customers. Our analysis showed that interviewees considered four types of customers (F1-F4): company's direct customer(s), lead direct customer(s), product's end-users, and the market in general. Although one can argue some overlap between different customer types (e.g. company's direct customers and lead direct customers are part of the market in which the company operates), they were not merged so to stay genuine to what the interviewees mentioned. Direct customers, lead direct customers, company's business market and product's end-users have respectively 67, 24, 25 and 13 instances in NVivo. Next, we provide some examples of the evidence upon which our results on types of customers are grounded.
Direct Lead direct customer-related evidence (F2): During the product's first release, features' assessment was quite straightforward as feature selection was based upon a single customer's needs. However, as the number of customers increased (current situation), the feedback of lead customer(s) became the one primarily followed: ' Impact that the implementation of the feature will have upon the satisfaction of important customer(s) to the company (i.e. to what extent the feature is desired/needed by certain important customers).
(24)
F3 End-user satisfaction
Impact that the implementation of the feature will have upon the satisfaction of end-users (i.e. to what extent the feature is desired/needed by the product's end-users).
(13)

F4
Market satisfaction Impact that the implementation of the feature will have upon the market satisfaction (i.e. to what extent the feature will be accepted by the market in general in which the company operates).
(25)
F5
Amount of satisfied direct-customers
Impact that the implementation of the feature will have upon the amount of company's direct customers that will get satisfied (i.e. amount of company's direct customers that desire/need the feature). If the feature is requested by a high number of customers, then the feature will be more valuable.
(8) F6
Direct-customer value proposition
Impact that the implementation of the feature will have upon the customer's value proposition (i.e. how value is delivered to direct customers through the product).
(3) F7
Overall direct-customer solution
Impact that the implementation of the feature will have upon the overall solution that the company offers to its customers (i.e. to what extent the feature fits well with other products that the direct customer uses from the company -customer's portfolio).
(3)
Market competitiveness 10 (111) F8
Product competitiveness
Impact that the implementation of the feature will have upon the product's situation regarding to competitors (i.e. will the company get a competitive advantage if the feature is implemented? will the implementation of the feature support the company's technology leadership?).
(21)
F9
Product quality Impact that the implementation of the feature will have upon the quality of the product (it may be also negative, for example, if the feature is very complex from a technical point of view).
(25)
F10 Product performance
Impact that the implementation of the feature will have upon the performance of the product (e.g. number of users handled by the product).
(8)
F11 Product simplicity Impact that the implementation of the feature will have upon the simplicity of using the product from a customers' point of view (e.g. simplicity to maintain the product).
(2)
F12 Product ubiquity Impact that the implementation of the feature will have upon the product's capability to support existing services in a transparent way.
(3)
F13 Time-to-market Impact that the implementation of the feature will have upon the time-to-market of the release (i.e. time when the release is available for sale). It includes aspects such as the risk associated with delaying the release if the feature is included and the extent to which is possible to implement the feature on time so it will provide a competitive advantage.
(46) F14 Overall release content
To what extent the implementation of the feature will contribute to provide a compact package to be released (e.g. value of the feature when considering also the other features that will be included in the release).
(6)
Economic value/profitability 6 (34) F15 ROI Feature's return on investment in monetary terms (i.e. worth brings by the feature if it is compared to its development cost).
(16)
F16 Sales volume Impact that the implementation of the feature will have on the number of units of the product that will be sold (e.g. product's licenses).
(10)
F17 Customer base/ market share Impact that the implementation of the feature will have on the market share (e.g. whether the implementation of the feature will help engage new customers).
(3)
F18 Product's price Impact that the implementation of the feature will have upon the price of the product.
(1) F19 Time-to-profit
Feature's time-to-profit (i.e. when the company will start making profit out of the feature).
(1) F20 Opportunity cost
Impact that the implementation of the feature will have upon opportunity cost (i.e. economic benefits that could have been received by selecting an alternative feature).
(3)
Cost efficiency 10 (88) F21 Overall development cost
Overall cost/effort of implementing the feature (including design, implementation, testing, verification and integration work, etc.).
(55)
F22 Testing cost Cost/effort of testing the feature (low level testing).
(10) F23 Integration and verification cost
Cost/effort of the complete integration and verification of the feature (end-to-end verification).
(10)
F24 Testing equipment/ environment cost Impact that the implementation of the feature will have upon the need to invest in testing equipment to be able to test the feature.
(9)
F25 Subcontractor investment
Impact that implementing the feature will have upon making investments on third-party products or services (subcontractors).
(2) F26 Reusing existing content
Impact that the implementation of the feature will have upon reusing existing content (i.e. to what extent the feature can be implemented by reusing existing content of the same product or other company's products). Reusing existing content will have a positive impact in decreasing costs.
(2)
SPMs (P1 and P2) also stated that engineers should understand how to translate end-user needs into technical problems. For example, P1 (SPM) described that 'all these services that [the product] provides to the end user, those have to be supported […] Impact that the implementation of the feature will have upon the architecture of the product (i.e. to what extent the implementation of the feature will enhance the internal quality of the product).
(5)
F29
Hardware impact Impact that implementing the feature will have from a hardware point of view (e.g. whether implementing the feature will require changes on the hardware and that will increase the cost of the product).
3(14)
F30
Technical relevance
To what extent the feature is relevant from a technical point of view (e.g. whether the feature is important from a technical perspective).
(5)
F31 Development capability
Impact that the implementation of the feature will have upon the capability of the organization for developing this feature and other features, considering both knowledge and resources (e.g. whether the timing of the feature from a resources/competences point of view is good or not).
(33)
Company strategy 7 (39) F32
Company's market strategy
Impact that the implementation of the feature will have upon supporting the company's market strategy (i.e. to what extent the implementation of the feature complies with the current strategy of the company).
(13) F33
Product's particular strategy
Impact that the implementation of the feature will have upon building the concept of the product that fits into the product's strategy (i.e. for example, considering how solutions like this product are being built and what kind of outlooks are in the market).
(6)
F34
Company's portfolio
Impact that the implementation of the feature will have upon the company's portfolio as the total offering of the company (i.e. to what extent the feature fits in/adds value to the company portfolio and it is well aligned with the features of other company's products).
(14)
F35 Business enabler Impact that the implementation of the feature will have upon boosting other business, products or functionalities and enabling new value streams in the context of the product (e.g. boosting the sales of other company's products, maintaining existing businesses, etc.).
(5)
F36 Brand Impact that the implementation of the feature will have upon the company as a brand (it includes aspects such as environmental impact, as the contribution that the company is making to sustainability by implementing the feature, and socio-economic impact, as the socio-economic contribution that the company is making by implementing the feature). 
(1)
well?, because [customers], often when they build their [solu
Market competitiveness
The dimension Market competitiveness includes seven value propositions (F8) to (F14) that refer to the ability of the company to successfully compete through the selection of features. As done for the previous dimension, here we also provide grounded evidence for each proposition. Product competitiveness-related evidence (F8): This proposition relates to the added value, compared to similar products already available in the market, that the implementation of a feature will bring. P3 (SPM) 
Economic value/profitability
The Economic value/profitability dimension contains six value propositions (F15 to F20); it represents the profit that the company will make as a result of including a feature. A total of six interviewees mentioned it during the interviews, resulting in 34 instances in NVivo.
ROI-based evidence (F15): When analyzing aspects related to the monetary worth (monetary value) of a feature, we found out that most interviewees pointed out returnon-investment (ROI) (i.e. overall profitability of a feature when considering the monetary worth that the feature will bring versus its development costs Evidence for Product price (F18), Time-to-profit (F19) and Opportunity cost (F20). These value propositions were mentioned by few interviewees and, therefore, they are not as saturated as previous value propositions (i.e. we did not find many instances in the data related to them). Still, they were included in this dimension because they were mentioned by P1 and P2 (two of the three SPMs). Related to the price of the product, P2 mentioned it as a variable affecting the economic worth brought by a feature. P2 (SPM) also made reference to Time-to-profit: 'Will I get a turnaround within a suitable time which we have standardized within the company? There has to be a turnaround, of course, but, when are we start making money with that feature?' In addition, Opportunity cost, as the benefit that could have been received by taking an alternative feature, was mentioned by P1 (SPM) and P8 (system verification manager).
P8: 'the product management thinks, yeah, we need to have that because that will blow, that will be a showcase. But we know it's going to be really complicated […]. It's gonna mean that we won't be able to do so many other things'.
Cost efficiency
Costs were some of the most mentioned aspects during the interviews (all interviewees made reference to costs one way or another, and this aspect was coded 88 times in NVivo). Most interviewees focused on a feature's overall development cost (F21). However, some of the technical stakeholders referred to testing costs as impacting features' implementation (e.g. testing cost (F22), integration and verification cost (F23) and testing equipment/environment cost (F24)). Please note that interviewees referred to costs as representing economic cost, effort, and capabilities. For example, P10 (ecosystem manager) said 'how much do I need to invest? Resources, competencies, money, you name it', P1 (SPM) put special emphasis on effort 'It's the effort. 
So actually money doesn't really matter', and P5 (project manager) pointed to it in monetary terms 'Work estimate, it all goes back to dollar signs and how much effort it will take for my crew'.
Overall development cost-related evidence (F21):
Technology and architecture
This dimension encompasses technical aspects to be considered when selecting features. Five value propositions (F27 to F31) were identified related to this dimension.
Implementation complexity-related evidence (F27): This value proposition was judged important to consider when selecting features due to its possible impact upon product's functionality, quality and time-to-market. SPMs described how they communicate with the development unit in this sense. For example, P2 mentioned that 'I need at least a
high-level understanding of how they would like to implement and build the product, and how this impacts on certain functionality, if there are some limitations or some challenges in the complexity, which might delay the product launch, if there are things that could have some certain impact on the initial quality (P2, SPM). P4 (PO) also explained how complexity is evaluated in the development unit: 'when we start analyzing the feature we need to understand what kind of impact it has for our sub-systems […]. We have to evaluate that where is the impact of this functionality, so, what areas are impacted. Maybe one of them, maybe all of them at some most complex features'.
Product's architecture & internal quality-related evidence (F28): Besides P4 (PO), who commented on the internal impact of the feature in the product's subsystems, P8 also mentioned that 'some features are pretty simple and some features are really complicated to put in there and get them working without demolishing the rest of the system'. This is the main reason why sidetracks are sometimes needed, which increases the cost of the implementation (see Section 4.1.4 Cost efficiency). Features designed specially to improve internal quality were mentioned by P9 (continuous integration manager): 'For example, we have this kind of implementation in our architecture and it hasn't been required for three years. So, then, should we refine that? Should we probably make an own feature, which is kind of an improvement item? Not a commercial feature for the customer but the internal architecture change that enables us to make more cost-efficient R&D.' However, P5 (project manager) pointed out that these kinds of discussions only briefly lead the selection of features: 'we may touch it briefly, but it's not the major issue there'.
Hardware impact-related evidence (F29): This value proposition represents the hardware side of the product, which can also be impacted by a feature's implementation. It was mentioned that hardware becomes sometimes a restriction for the product. ' 
Company strategy
The last dimension relates to the strategy that the company follows for the development of its products, which does not include only this specific product, but all the products in the company's portfolio. This dimension includes five value propositions, F32 to F36.
Company's market strategy-related evidence (F32): This value proposition refers to the overall strategy that the company follows to develop its products. Note that the value propositions detailed herein were not all orthogonal. Our focus was to identify the propositions deemed suitable and meaningful to our key stakeholders, even if this led to factors that are correlated (e.g. ROI, sales volume and overall development cost).
Research Question 2: Stakeholders Analysis
Once value propositions were identified, our next step was to investigate how different stakeholder groups understood value to answer RQ2: What are the overlapping and distinct value propositions (value factors) between the different stakeholder groups involved in value-based feature selection? There were five stakeholder groups participating in feature selection for the target product: Strategic Product Managers (SPM), Product Owner (PO), Project Managers (PM), Technical Managers (TM) (system verification and continuous integration managers) and Ecosystem Manager (EM) (see Section 3.3). Table 4 summarizes the answer to RQ2, distinguishing between stakeholder groups' overlapping and group-specific value propositions (distinct value propositions); the third column focuses on differing views between stakeholder groups with regard to some propositions.
Value propositions common to all stakeholder groups (and almost all stakeholders), are Direct-customer satisfaction (F1, 10/10) (Customer value dimension), Time-to-market (F13, 9/10) (Market competitiveness dimension), Overall development cost (F21, 10/10) (Cost efficiency dimension), Implementation complexity (F27, 8/10) and Development capability (F31, 9/10) (Technology & architecture dimension). The two dimensions that were not common to all stakeholder groups were Economic value/profitability, and Company strategy; these were mostly driven by SPMs.
Specific value propositions were identified on dimensions that are closer to the stakeholder group's expertise. They were identified for three different stakeholder groups: propositions related to Customer value, Market competitiveness, Economic value/profitability and Company strategy for SPMs; propositions related to Cost efficiency for PMs; and propositions related to Cost efficiency, and Technology & architecture for TMs.
For conflicting views between stakeholder groups, results show that, in general, interviewees had a well-aligned understanding of value when selecting features. For example, there were no dimensions mentioned by a single stakeholder group and completely ignored by other groups. In addition, we did not find evidence that could suggest contradictory views for most value propositions; particularly, aspects such as what the customer wants (Customer value propositions) or the strategy that the product should follow (Company strategy propositions) were well-aligned. However, we identified different views in aspects related to Implementation complexity (F27), testing related costs (F22, F23 and F24), Product quality (F9) and Time-to-market (F13). TMs stressed testing related costs -aspect that did not emerge in the interviews with SPMs. Likewise, TMs mentioned the need to evaluate in more detail a feature complexity before its selection. Regarding Product quality and Time-to-market, we noticed that whilst TMs aimed at high quality features all the time, SPMs referred to a level of quality that was good enough to deliver the product on time.
Next, we further detail the way in which these findings emerged from the analysis. Table 5 shows the value dimensions and propositions as pointed out by stakeholder groups and also by specific stakeholders. As Table 5 -Total column shows, most stakeholders made reference to the six value dimensions in one way or another. Except from the Economic value/profitability and Company strategy dimensions, where their corresponding value propositions were referenced by six and seven stakeholders respectively, all the remaining dimensions were considered by all stakeholders, i.e., all stakeholders mentioned value propositions that would fall within those dimensions. However, the number of propositions provided to specific value dimensions differed depending on the stakeholder group. That is, specific stakeholder groups stressed specific value dimensions and detailed their value propositions further.
SPMs: SPMs (particularly P1 and P2) were the stakeholders who contributed with the highest number of value propositions (22 and 27 respectively). Such results may suggest that SPMs have a wider overall view of the decision criteria used for feature selection, when compared to other stakeholders, who tend to narrow their views according to their areas of expertise. For example, all stakeholders mentioned Direct-customer satisfaction (F1). However, whilst most interviewees cited only a few value propositions belonging to Customer value, both P1 and P2 heavily discussed customer-related topics. A similar situation happens with the value propositions belonging to Market competitiveness; Product competitiveness (F8) was mainly discussed by SPMs and aspects related to Product quality (F9, F10, F11 and F12) were more often mentioned by SPMs and the PO (P4). Regarding Economic value/profitability, except for ROI, which was mentioned by five interviewees, mainly SPMs pointed out to this dimension. The same happens with Company strategy, where propositions were mainly referred to by SPMs, together with the EM.
PMs and TMs: PMs and TMs provided a detailed view on aspects in the value dimensions Cost efficiency and Technology & architecture. For example, with regard to Cost efficiency, whilst SPMs only discussed overall development cost, without pointing out to specific costs, PMs and TMs were more concrete and mentioned the relevance of testing costs for features' implementation; in particular, P8, P9 and the PO (P4). On the other hand, reusing existing 4 Related studies use different terms when referring to value propositions such as decision-making criteria, value factors, value aspects, etc. 5 Related studies do not make a clear difference when using the terms content (F26), as a strategy for reducing cost, was only mentioned by PMs (P5 and P6), which is reasonable as they try to reduce costs to get the maximum benefit out of the budget assigned to their projects. Similarly, regarding the value dimension Technology & architecture, SPMs discussed Implementation complexity (F27) in general, whilst stakeholders from the development unit (P4, P6, P8 and P9) were more concrete and pointed out the impact upon the product's architecture and its subsystems (F28). PO: When analyzing the value propositions mentioned by the PO (P4), we noticed a link between SPMs and stakeholders in the development unit. The PO has a good understanding of the value propositions that are important for SPMs (those related to Customer value and Market competitiveness) and also a reasonable visibility of technical aspects related to Costs and Technology & architecture (aspects that were more frequently mentioned by technical stakeholders). Except for the Company strategy dimension, for which P4 did not mention any value proposition, value propositions mentioned by P4 are fairly distributed among the different dimensions. For example, although P4 did not mention all propositions belonging to Customer value and Market competitiveness, s/he presented a fair understanding of aspects that are important in these dimensions (3/7 and 4/7 propositions respectively). Similarly, s/he mentioned cost and technical aspects in more detail than SPMs (3/6 and 5/6 respectively).
EM: Finally, when analyzing the view of the EM, we noticed that his/her view is closer to the SPMs' view. S/he emphasized propositions belonging to the dimensions Customer value and Company strategy (4/7 and 4/5 respectively), and provided only an overall view on propositions related to Cost efficiency and Technology & architecture (1/6 and 2/6).
Overall, it seems that the understanding of value between different stakeholder groups is not divergent but complementary, so different stakeholder groups provide different perspectives in the decision process via their different stakeholders' profiles.
DISCUSSION
This section integrates our results into the existing body of knowledge on the topic. Our goal is to analyze to what extent the value propositions identified in our study have been also considered in related work. We also discuss implications to research and practice and threats to validity.
Comparison to Value Propositions Identified in Related Empirical Studies
One of the chapters of the VBSE book (2006) [5] presents a study, claimed to be the first that analyzes criteria for selecting requirements in the context of VBSE [13] . Existing empirical research in this area is relatively scarce, though. We found eight studies that report empirical findings relating to criteria 4 used when assessing the value of a feature/requirement 5 .
requirement and feature, despite emphasizing requirements in titles and abstracts (e.g. [12] , [45] ). Table 6 shows the correspondence between value propositions from these related studies and our study. Note that we kept original names for the propositions identified in related studies and used their descriptions in the papers to make a semantic correspondence to our propositions. For example, 'Requirement's issuer' and 'stakeholder priority of requirement' were associated to our value dimension Customer value because they were connected to customers and markets in the original studies. Propositions that did not show a clear correspondence to our value propositions were included as 'Other factors', at the end of Table 6 .
A first series of six survey studies was published between 2005 and 2009 [13] , [43] , [12] , [44] , [45] , [42] . In 2015, Latha and Suganthi [46] replicated the survey with companies in India. The survey instrument used in these studies included thirteen propositions that are considered important when deciding upon the value of a software requirement. Survey respondents were asked to rate the propositions' relative importance in present and future requirements decisions. As presented in Table 6 , criteria Market competitiveness -Total
Economic value/profitability
F15 ROI Technology and architecture -Total
Company strategy
Company's market strategy slightly changed along the studies. We used bold in Table  6 to highlight value propositions that surveys' respondents rated as relevant. Further, propositions that were not part of the thirteen predefined criteria but were suggested by respondents are marked with '*'. The main strength of such studies is that they cover a wide range of companies and domains. However, their findings are limited due to the lack of details on value propositions, as findings are mainly based on close-ended questions, and answers are constrained by predefined choices. Besides these surveys, a recent study by Alahyari et al. [10] analyzed how 14 agile software development organizations interpret value, using interviews as data collection method. The study did not specify the types of decisions being made, which in itself leads to several problems: i) if the type of decision is not documented (e.g. feature selection), key stakeholders that play a relevant role in that decision cannot be identified, which hinders one from obtaining a complete view of value. In this study, two stakeholders participated per organization -product owner and process responsible. Further, ii) we cannot be sure that the value propositions identified in this study are, indeed, applicable to feature selection. However, despite such problems, we also compared Alahyari et al.'s results with ours because product owners are responsible for feature selection in Agile. Therefore, we hypothesize that value propositions elicited from them are applicable to our case. Moreover, it seems to be the only empirical study so far that has also investigated the value concept using interviews.
Overall, from the 36 value propositions that emerged from our study, 17 were mentioned in related studies and 19 are unique to our study (highlighted by grey shading in Table 6 ). This does not mean that these 19 value propositions have not been mentioned in any other literature; however, they are not included in the existing lists of empirically-based value propositions that are referenced herein. In addition, eight value propositions were mentioned in related studies but did not appear in our interviews (last row in Table 6 ). When having a closer look at the comparison we can see that:  On the generalization of value propositions: Previous surveys suggest that differences between companies regarding criteria applied for selecting requirements/features may be not so large [13] , [43] . [43] . To a certain extent, our study supports this assertion since all criteria considered as important in previous surveys were also mentioned in our interviews. Moreover, although only customer satisfaction was common to all studies, value propositions such as market satisfaction, product competitiveness, product quality, time-to-market, ROI, development capability and product strategy were considered important at least in three previous studies. However, as it is described next, we identified many other propositions that did not appear in previous studies, from which some seem to be context-dependent.  On new value propositions brought by our study/value propositions missing in our study: There are several value propositions that were not mentioned in previous studies and are, therefore, an addition of our study; noticeably in the value dimensions Customer value, Economic value/profitability and Cost efficiency. ₋ If we focus on the Customer value dimension, propositions such as Amount of satisfied customers, Customer value proposition and Overall customer solution were not mentioned in previous studies. Further, end-users, key for our company case, were only briefly mentioned in [10] . ₋ ROI was emphasized by most previous studies.
However, we identified more concrete aspects in this area, such as Sales volume -also mentioned by interviewees in [12] and [45] , Customer base/market share, Product's price, Time-to-profit and Opportunity cost. Moreover, our interviewees mentioned very concrete sources of cost, compared to related studies (F22-F26). In addition, previous studies included some propositions that did not emerge in our interviews (last row Table 6 ). From the series of surveys, only Support for education and training was found relevant in [46] . Alahyari et al. [10] also elicited four value propositions that did not appear in our study: 1) Processes, ways of working, tools, and 2) To keep positive attitude, professionalism, which are process-oriented value propositions, and 3) Innovation, knowledge for organization, and 4) Knowledge on feature value for customers, which refer to the knowledge acquired by an organization. This aspect, which is aligned with Support for education and training, could perhaps be important when selecting features.
Overall, some value propositions may be contextdependent (e.g. Overall customer solution (F7), Product ubiquity (F12), Support for education/training) and some may not have appeared in related studies due to their shortcomings. Barney et al. [12] , [45] pointed out that software product value is dependent on the context in which the software product exists. Our study seems to also support this claim. Further investigation from other software companies will provide the means to aggregate findings, and identify possible patterns across the software development industry.  On the relative importance of some value propositions: The surveys suggest that business and management criteria are more important than technical concerns. Business and management aspects were widely discussed in our interviews (e.g. F1, F3, F13, F15, F31). However, technical aspects were extensively discussed as well (e.g. F27, 25 instances in NVivo), including new aspects such as technical relevance (F30) and hardware impact (F29). Our findings suggest that our company case keeps a balance between business, management and technical value propositions. Proposition: propositions that the study found relevant for selecting requirements/features (at least for one of the studied cases) have been highlighted in bold. (*): propositions that were not part of the criteria predefined by researchers but were suggested by the survey's respondents are marked with *.
Development cost-benefit
In addition, a difference between our results and previous surveys relates to market competiveness, which value propositions were heavily discussed in our interviews, but not stressed in the surveys. They appear in [10] though. Thus, it seems that taking into consideration competitors is becoming increasingly important. A similar situation happens regarding Company strategy. This dimension was not mentioned in [10] , perhaps, because of the characteristics of the stakeholders included in that study (product owners and process responsible). Regarding the survey studies, besides, Business strategy [44] [42] , and Product's strategy, which is partially considered in the criteria Functions is promised/sold in [12] , [45] [46], aspects related to strategic issues were not stressed.  On value propositions and agile software development: A recent systematic literature review on agile requirements [67] found that the greatest challenge in managing requirements/features in Agile is that only focusing on business value may become problematic, as there might be other factors to consider. Our results show that, in practice, although propositions belonging to the customer value dimension have a high impact in the decision-making of companies using Agile (like our company case), there are many other propositions that affect decisions as well.  On the nature of the value propositions: Some value propositions clearly provide value and should be maximized (e.g. Customer satisfaction, ROI). However, there are other aspects that are also considered to decide upon the value of a feature that could be considered as 'anti-values', from the point of view that they are factors to be minimized (e.g. costs). Finally, although the SVM [4] is not included in Table 6 because it is based on a mapping study of the literature and its empirical evaluation is limited to a static example (without further use in real cases), we compared our results with its value aspects to analyze to what extent its value propositions overlapped with ours. Our value dimensions, Customer value, Market competitiveness, Economic value/profitability, Cost efficiency and Technology & architecture are embedded in the SVM. However, the value dimension Company strategy is almost overlooked in the SVM. Similarly, the SVM's innovation and learning perspective emerged in our study from the point of view of product competitiveness, but 'learning' was not really emphasized during the interviews. Related to specific value propositions, some value propositions identified in our study are not present in the SVM (e.g. product ubiquity, opportunity cost, subcontractor investment, hardware impact).
Discussion on Stakeholder Analysis
The Theory W suggests the importance that satisfying all stakeholders has on the success of software projects [68] . Stakeholder value proposition elicitation and reconciliation is also an integral element that provides foundations for VBSE [3] . Overall, the literature stresses on different views of value, often incompatible, among the many stakeholders involved in software development [69] (e.g. developers would like to have stable requirements, but users want to be able to change product features when they see that a different feature would better satisfy their needs). A mismatch between decision criteria used by software developers and business stakeholders has been considered a major problem in the software industry [42] , [45] . Wohlin and Aurum [13] , [43] found also that although value propositions seem to be consistent among software companies, quite different opinions are given by individuals.
However, within the context of our specific case there is no such mismatch. We found some differences between stakeholders' views, particularly in terms of product quality and time-to-market. However, rather than divergent views between stakeholders, we identified complementary views that support a complete understanding of value. One reason for this might be that our company has already developed a culture of value in decision-making. Although the product is a new addition to the company portfolio, many of the stakeholders involved in deciding upon product's features have been working in the company for a long time, which might have created in them a company shared understanding of what is important when selecting features. Boehm [3] argues that conflicts between stakeholders are frequent in new situations but compatible value propositions can be achievable in situations of long-term stakeholder mutual understanding and trust.
The literature also shows sources of mismatch in quality, which impact upon product's time-to-market and costs. For example, Shaw [70] argues that features in software only need to be good enough to meet users' needs because users are commonly able to handle a certain level of unintended behavior, but bug fixing comes at a cost. We found a similar situation in our case. Our interviews revealed some differing views on these aspects, which suggests that they need particular consideration when reconciling stakeholders' value propositions.
Implications for Research and Practice
The knowledge on value provided in this study (i.e. six value dimensions, 36 value propositions and stakeholder analysis) aims to help researchers and practitioners learn about value-base feature selection based on rich data rather than on simplifications [66] . Our research elicited value propositions directly from key stakeholders' tacit knowledge through a context-based approach that allows for rich descriptions on value propositions and the rationale behind them. The current work raises several research areas that demand further consideration.
 [45] . Therefore, a bottom-up approach that can capture the details of the phenomenon seems to be more appropriate. Once the area is investigated further, and a more standardized terminology and detailing of value has been achieved, research methods such as surveys can be helpful in understanding trends.  Our results are particularly important for researchers working on aspects related to software/software-intensive product management (e.g. release planning, feature management, and techniques and approaches for selecting features). The value propositions identified in this study can be used as an input for existing release planning methods. It is important that feature selection methods support value propositions identified from key stakeholders making decisions relating to the selection of those features; value propositions that were widely mentioned by our interviewees, and seem to be consistent among related studies are of particular interest.  We noticed that, when describing the criteria used to judge the value of a feature, in some cases the stakeholders referred to qualities or non-functional requirements (NFRs) like complexity, simplicity and customer satisfaction. We preferred to document all value propositions without categorizing them further to stay genuine to what the interviewees mentioned, as there are some that are not NFRs (e.g. product competitiveness, sales volume). However, our results may be also of interest for the research community working on NFRs in aspects such as tradeoffs in NFRs, eliciting NFRs and prioritizing NFRs.
 Our results show that value propositions are not orthogonal, at least for our case. Understanding the relationship between them and whether all value propositions involved in feature selection have the same weight are fruitful areas for future research as well.
From a practitioner's perspective the list of value propositions identified in this study can be used as a comprehensive starting set to be adjusted to support feature selection in companies with similar characteristics to the company case described herein. We suggest an adjustment because our results showed that a significant amount of value propositions are context-dependent and, therefore, their suitability/revisiting will need to be considered in those companies' specific contexts. In addition, we believe that the details provided in the value propositions can help companies willing to employ value-based thinking to their decision-making processes. With regard to value dimensions, they are general but we believe they also provide a wider perspective that can be useful to companies that want to think in terms of value when selecting features. For example, one should use not only short-term aspects, such as development costs (dimension 4, Cost efficiency) or technical impacts (dimension 5, Technology & architecture), but also long-term aspects, such as Customer value (dimension 1), Market competitiveness (dimension 2), Economic profitability (dimension 3) and Company strategy (dimension 6). Note that companies need to ensure that decision making teams include all key stakeholders so that they represent as complete as possible picture of value. Moreover, they need to pay attention to possible sources of conflict between stakeholders. In our specific case, aspects related to feature's acceptable quality level. Regarding the use of value propositions during feature selection meetings, our results show that not all value propositions are common to all key stakeholders, i.e., different stakeholder groups focus upon different value propositions, and, within our results, they complement one another.
Validity Procedures and Validity Evaluation
This section discusses the study's validity threats in terms of construct validity, internal validity, external validity and reliability [14] , [56] . Table 7 summarizes mitigating strategies for each of the validity threats.
Construct validity: The selection of the company case and instruments for data collection may influence the study's construct validity. Our company case already employed both short-and long-term aspects when selecting features; thus, it was aligned with the meaning of value thinking as per VBSE [3] . To mitigate misconceptions between interviewees and researchers (e.g. constructs discussed in the interview questions being interpreted in different ways), we organized four preparatory meetings with our champion (P10) and P4 (PO). During such meetings, they described the feature selection process, as drawn in Figure 1 , and provided feedback on the terminology used in the interview. The analysis of individual interviews was emailed to participants to receive their feedback. P10, P4 and P9 provided feedback, which was considered in the analysis.
A challenge when integrating our results into the existing body of knowledge was the different terminology used among papers and the lack of details in describing some propositions. Our analysis is based on the descriptions in the papers so to make a semantic correspondence between them and our propositions. However, our interpretation may have impacted the results in cases in which the original text was confusing.
Internal validity: We see as the main internal validity threat the selection of participants, as this may lead to the elicitation of value propositions that are not important when selecting features. Our company champion (P10) selected interviewees who represented all key stakeholders involved in selecting features for this product. All interviewees were very experienced in software development/management and had also a fair experience on value-based feature selection, which mitigates interviewee's inadequate view on value due to a lack of expertise. One could argue that the completeness of the results could still be threatened by the interviewees' ability to express their knowledge in words. However, all the interviewees received a detailed report with their corresponding value propositions, so to obtain further feedback. Further, by interviewing all key stakeholders the chances of missing relevant propositions became negligent.
External validity: To ensure that our findings are not only relevant for our company case but also allow others to understand how our results map to other contexts, care has been taken to describe the context of the study. Further, a detailed comparison to related studies is presented in Section 5.1, which increases the usefulness of the results. Appendix A details the steps other researchers would need to follow to analyze and integrate additional cases. Note, however, that the knowledge elicitation and data analysis techniques employed herein are equally applicable outside a VBSE context, thus showing a wider generalizability.
Reliability: We followed systematic procedures to guarantee the reliability of the evidence and minimize biased views. Based on the RQs, an interview script was prepared in advance. Although interviews were semi-structured, the same interview script was used in each interview. All interviews were recorded and transcribed. Researcher triangulation was used in both data collection and analysis, as well as well-established coding techniques (see Sections 3.3 and 3.4). The CCM helped us saturate categories, which strengths their legitimacy (see Table 3 , Totals column). Our findings are based on how our interviewees perceive value (and their subjective opinions). However, given that feature selection is extensively based on tacit knowledge, we believe that the key stakeholders deciding upon software features for the studied product are the best source of knowledge to investigate value in our case. Interviewees were informed about their rights at the beginning of each interview; confidentiality was handled through NDAs and anonymity of individuals' responses was guaranteed.
CONCLUSIONS
This paper presents the results of a case study on value propositions employed for selecting software features, as well as how different stakeholder groups perceive value in the context of feature selection. 36 value propositions were identified, and classified into six dimensions: Customer value, Market competitiveness, Economic value/profitability, Cost efficiency, Technology & architecture, and Company strategy. Our analysis on how distinct stakeholder groups understand value shows that, in our company case, value perspectives from different groups are not divergent but complementary, representing different decision perspectives. Still, some sources of conflict were found in aspects related to product quality (i.e. what level of quality is enough).
The paper makes a number of important contributions. First, it sheds light into the important concept of value and value propositions used for selecting software features. Product value is represented by the set of features selected for its releases, hence the importance of understanding value in the context of feature selection. In practice, value is determined by a set of propositions that are not usually explicitly stated, but employed subjectively by decision- To what extent operational measures represent the concepts being studied according to the research questions.
 Relevance of the case to address the research questions.  Rigor in data collection (e.g. misconceptions such as questions of the interview being interpreted in a different way by researchers and participants).
 Value-based decision making in place.  Four walkthrough meetings with company representatives to set-up the study and prepare the interview script (~ 5 hours).  Interviews recorded and transcribed.  Analysis of individual interviews emailed to the interviewees for feedback.
Internal validity
The extent to which other confounding aspects/factors may influence the results that are identified.  Interviewee's inaccurate view on value propositions.
 Selection of participants (all key stakeholders who participate in feature selection meetings).  Very experienced participants.
External validity
To what extent the findings of the case study are of interest to other people outside the investigated case.
 Appropriateness of the company case.  Representativeness of the company case.
 Company thinking in terms of value, all key stakeholders participated in the research.  Detailed description of the study's context based on [68] [69] .  Steps to analyze/integrate additional cases in Appendix A.  Detailed comparison to related studies.
Reliability
To what extent the study can be replicated obtaining the same results.
 Measurement bias (e.g. reliability of the measurement instrument/raw data).  Researcher bias (e.g. preconceptions of researchers in data collection/analysis and inappropriate use of analysis methods).  Participant bias (e.g. subject's subjectivity, willingness to provide reliable data).
 Interview script/questions prepared in accordance to the RQs.  Interviews recorded and transcribed.  Researcher triangulation in both data collection and analysis.  Well-established coding techniques and tool support for data analysis (NVivo).  CCM helped saturate value propositions and dimensions.  Participants own motivation to be interviewed.  Individual interviews, NDA's and guarantee for anonymity.
makers. One of our key findings is that, although the customer perspective has a crucial impact when selecting features, a wide spectrum of different propositions is considered. Further, value propositions such as Direct-customer satisfaction, Time-to-market, Overall development cost, Implementation complexity and Development capability seem to be unanimously agreed as critical factors when deciding upon software features.
Second, when integrating our results into the existing body of knowledge relating to our research, the results of our study are consistent with some of the results from previous research and suggest that it may be feasible to identify value patterns across different software industries. However some value propositions appeared also to be quite context dependent. Similar studies to ours will provide the means to aggregate data and to investigate whether patterns can be identified, as well as to extent the set of value propositions used for feature selection within similar contexts to ours.
Third, in our study, we applied coding techniques from the Glaserian version of GT, into a case study research, and gained significant insights that generated new value propositions, which have not been empirically identified in previous research. To our knowledge, this is the first study applying GT principles on VBSE that has been conducted in the SE discipline.
As described in Section 5.3, the findings of this study raises several research areas that need further research. We plan to continue our work in this line, aiming to theory building, and encourage other researchers to do so.
